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Evanorat 


“Effectiveness”  is  defined 
by  the  following  equation: 

E  =  (TEb  -  -  TU) 

“Discharge  Temperature” 
can  be  determined  by  the 
following  equation: 

TDdb  ^  TEb  -  [Ex 

Factors  affecting 
effectiveness  are: 

•  Type  of  Media 

•  Depth  of  Media 

•  Faee  Veloeity 
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DRY  BULB  TEMPERATURE,  (DEGREES  F) 


“Effectiveness”  is  defined  by  the 
following  equation: 

E  =  (TEb  -  TDdb)  ^  (TEb  -  TlS^b) 

“Discharge  Temperature”  can  be 
determined  by  the  following 
equation: 

TD,b  =  TIdb  -  [E  X  (TEb  -  TlS^b)] 
Factors  affecting  effectiveness  are: 

•  Type  of  Heat  Exehanger 

•  Supply  Air  Flow  Through  Exehanger 

•  Seeondary  Air  Flow 

•Use  of  Outside  Air  vs.  Building  Exhaust  as 
the  Seeondary  Air  Souree 


DRY  BULB  TEMPERATURE,  (DEGREES  F) 


MOISTURE  RATIO,  LBS  MOISTURE/LB  DRY  AIR 
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An  Indirect  /  Direct 
combination  will  provide 
cooler  air  than  either 
process  by  itself 

In  certain  climates  this 
combined  process  alone 
will  provide  true 
“comfort  cooling” 
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Evaporative  Cooling: 

Performance  Chart  (low  Wet  Bnib  Areal 


SAtkAMil:^^J  i  u,  c'Ai^ii^'ukJMA 

Performance  of  Evaporative  Cooling  and  Heat  Recovery  Technologies 


Ambient  OSA 
DB/WB 

Hours/ 

Year 

INDIRECT 
OSA  as 
Secondary 
Air 

INDIRECT 
Bldg,  Exhaust 
as  Secondary 
Air 

DIRECT 

INDIRECT 
DIRECT 
OSA  as 
Secondary 
Air 

107/70 

7 

79/61 

74/59 

74/70 

63/61 

102/70 

59 

78/63 

73/61 

73/70 

65/63 

97/68 

144 

75/61 

72/60 

71/68 

62/61 

92/66 

242 

72/60 

70/59 

69/66 

61/60 

87/65 

301 

70/59 

69/59 

67/65 

60/59 

82/63 

397 

68/58 

68/58 

65/63 

59/58 

77/61 

497 

65/57 

66/57 

63/61 

58/57 

72/59 

641 

62/55 

65/56 

60/59 

56/55 

67/57 

821 

60/54 

64/56 

58/57 

55/54 

62/54 

1086 

56/52 

63/55 

55/54 

53/52 

The  above  discharge  temperatures  (°F)  are 

)ased  on  the  following: 

1.  75%  Indirect  Evaporative  Effectiveness 

2.  90%  Direct  Evaporative  Effectiveness 

3.  50%  Heat  Recovery  Effectiveness 

4.  75°F  Building  Exhaust  Dry  Bulb  Temperature  (Heat  Recovery) 

5.  63  °F  Building  Exhaust  Wet  Bulb  Temperature  (Cooling) 

6.  DB  =  Dry  Bulb  Temperature 

7.  WB  =  Wet  Bulb  Temperature 

8.  OSA  =  Outside  Air 
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DEWPOINT  TEMPERATURE 


Evaporative  Cooling: 

Performance  Chart  (low  Wet  Bulb  Areal 


RENO,  NEVADA 


Ambient  OSA 
DBAVB 

Hours/ 

Year 

INDIRECT 

OSA  as  Seeondary 
Air 

IND/DIRECT 

OSA  as 
Seeondary 

Air 

DIRECT 

HEAT 

RECOVERY 

97/60 

18 

69/50 

52/50 

64/60 

92/60 

127 

68/51 

53/51 

63/60 

87/58 

297 

65/50 

52/50 

61/58 

82/56 

339 

63/49 

59/49 

59/56 

77/55 

390 

61/49 

50/49 

57/55 

72/53 

397 

58/48 

49/48 

55/53 

67/50 

436 

54/45 

46/45 

52/50 

62/48 

720 

52/44 

45/44 

49/48 

68.5 

57/46 

783 

49/43 

44/43 

47/46 

66 

52/43 

871 

63.5 

47/40 

922 

61 

42/36 

714 

58.5 

37/33 

873 

56 

32/29 

762 

53.5 

27/25 

550 

51 

22/21 

310 

48.5 

17/16 

246 

46 

12/11 

74 

43.5 

7/6 

10 

41 

2 

2 

38.5 

-2 

3 

36.5  1 

-7 

6 

34 

■ 


EvapQ 


Psych 


*Reno,  NV 

*A:  Outside  air 
93/60 

*B:  Direct 
63/60 

*C:  Indirect  (OS A) 
68/50 

*D:  Indirect/Direct 
52/50 

*E:  Indirect  (building 
exhaust) 

71/51 


DEWPOINT  TEMPERATURE  -‘’F 
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Evaporative  Cooling: 

Performance  Chart  [High  Wet  Bulh  Areal 
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CHICAGO,  ILLINOIS 


Ambient 

O  SA 

D  B/W  B 

Hours/ 

Year 

INDIRECT 

O  S  A  as 
Seeondary 

A  ir 

INDIRECT 

Bldg. 

Exhaust  as 
Secondary 

A  ir 

D  IRE  C  T 

INDIRECT 

D  IRE  C  T 

O  S  A  as 
Secondary 

A  ir 

HEAT  RE¬ 
COVERY 

97/76 

6 

81/71 

71/69 

78/76 

72/71 

92/74 

58 

78/70 

70/68 

76/74 

71/70 

87/72 

165 

76/69 

69/67 

73/72 

70/69 

82/70 

324 

73/67 

68/66 

71/70 

68/67 

77/67 

487 

70/65 

67/64 

68/67 

66/65 

72/64 

681 

66/62 

65/62 

65/64 

63/62 

67/61 

759 

62/59 

64/60 

62/61 

60/58 

62/57 

700 

60/56 

58/57 

57/55 

57/52 

604 

53/50 

53/52 

51/49 

52/47 

581 

66 

47/43 

565 

64 

42/38 

572 

62 

37/34 

725 

60 

32/30 

869 

58 

27/25 

589 

56 

22/21 

371 

54 

17/16 

231 

52 

12/1 1 

164 

50 

7/6 

115 

48 

2/1 

89 

46 

-3 

53 

44 

-8 

27 

01 

-13 

1 1 

40  ^ 

-17 

2 

38 

*Chicago,  IL 

*A:  Outside  air 
91/74 

*B:  Direct 
76/74 

*C:  Indirect  (OS A) 
78/70 

*D:  Indirect/Direct 
71/70 

*E:  Indirect  (building 
exhaust) 

70/68 


Sacremento  Weather 


Day  of  July 


Chicago  Weather 


Day  of  July 


MilJi 


95/80  DIRECT  vs  INDIRECT/DIRECT 

A  -  D  (Direct)  95F  -  (95F  -  80F)  x  0.90  =  8 IF 
A  -  B  (Indirect)  95F  -  (95F  -  80F)  x  0.75  =  83F 


Due  to  the  greater  cooling  effectiveness  of  an  Indirect/Direct 
system  compared  to  a  Direct  system,  the  Indirect/Direcl 
system  can  maintain  the  same  space  condition  with  less  air. 
Having  to  provide  less  air  can  have  a  significant  affect  on  the 
economics  of  the  ventilation  system:  (1)  The  air  handler  will 
be  smaller  since  less  air  needs  to  be  delivered  into  the  space; 
(2)  The  ductwork  will  be  smaller  since  less  air  is  required;  (3) 
Smaller  motors  will  be  required.  This  will  result  in  a  lower 


Hypothetical  Building:  500’  x  200’  x  25’  (old  building  with  moderate  internal  heat) 

*  Building  Cooling  Load:  20  to  30  Btu/SqFt  (assume  30  for  this  example) 

500’  X  200’  X  30  Btu/SqFt  =  300,000  Btu/Hr 

*  Internal  Heat  Cooling  Load:  O  to  20  Btu/SqFt  (assume  lO  for  this  example) 

500’  X  200’  X  lO  Btu/SqFt  =  100,000  Btu/Hr 

*  Total  Cooling  Load:  300,000  +  100,000  =  400,000  Btu/Hr 

*  Btu/Hr  =  Cfm  supply  air  x  1 .08  x  AT 

*  Direct  evaporative  system  provides  8°F  differential  (discharge  to  space) 

Required  Cfm  (Direct  system):  400,000  /  1 .08  /  8°F  =  46,296  Cfm 

*  Indirect/Direct  evaporative  system  provides  14°F  differential  (discharge  to  space) 

*  Required  Cfm  (Indirect/Direct  system):  400,000  /  1 .08  /  14°F  =  26,455  Cfm 

*  Use  of  Stratification  and  Spot  Cooling  strategies  will  reduce  the  actual  cooling 
load  approximately  in  half 

Required  Cfm  (Direct  system):  46,295  /  2  =  23,148  Cfm 

*  Required  Cfm  (Indirect/Direct  system):  26,455  /  2  =  13,227  Cfm 
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Cooling  Cycle  Description 

In  most  ■clinnat’es.  Ihere'  ore  more  miliJ-lernpiercirure  -cJcivs  than  hot  -cJays.  The 
adkatxartic  sotorofor  con  cJroio  temperotures  enoog  h  Ouring  marv  mild  weather 
cJciv3  lo  keep  chillers  off  attogo-ther. 
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Fr(*nh  air 
enters  the 
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Most  of  the 
building  load  is 
^  exhausted  and 
never  enlemlUte 
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CLIENT:  Indianapolis  Wood  Veneer  Manufaeturer 
PROBLEM:  Ovens  Produee  Over  100°F  Conditions 
GOAL:  Low  Cost  Relief  Cooling 


SOLUTION 


*  Indirect/  Direct  Cooling  System 

*  Stratification  Strategy 

*  Spot  Cooling 

^Eliminates  The  Previously 
Proposed  1,880-Ton  Chilled 
Water  System 
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EQUIPMENT  SCHEDULE 


62,000  CFM  Make  Up  Air  Handling  Unit 


HEAT  exCU4N(^R 
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SPOT  COOLING 

*  Adjustable  Diffusers 

*  High  Air  Movement 

*  Establishes  Cool  Zone 
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Field  Temperature  Recording 
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*SOLUTION: 


'Indirect  Precooling 


^Eliminates  The  Need  To 
Double  The  Size  Of  The 
Chilled  Water  System 

^Regains  The  Desired 
Space  Conditions 


*BEFORE:  18,000  CFM  Outside 
Air  Flood 


♦AFTER:  18,000  CFM  Indirect 
Evaporative  Pre-Cooler 
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Evaporative  Cooling: 

Indirect  With  Chiller  a  Heat  Recevery 

(30%  Outdoor  Air  Unit)  (Industrial  Facility) 


(ADA  SYSTEMS  -  425  North  Gary  Ave 


JOB:  *************_  Lansing,  ,  JVH 

THIRTY  (30)  -  30%  OUTDOOR  AIR  UNITS 

LOCATION 

F.ER  SEASONAL  AVERAGE 
SUPPLY  AIR  TEMP 
EXHAUST 

HOURS  OF  COOLING  OPERATION 
IDEC  SIZE 

IDEC  PRIMARY  and  SECONDARY  CFM 
IDEC  ENERGY  DRAW  (kW/hr)  -  ON 
IDEC  ENERGY  DRAW  (watts/hr)  -  OFF 
IDEC  EQUIPMENT  COST  (uninstalled) 

IDEC  EQUIPMENT  COST  (uninstalled) 

IDEC  EQUIPMENT  COST  (per  ton  uninstalled) 

Water  Chiller/cooling  tower/puir^Ds/piping  (unistalled) 
Premium  for  IDEC  equipment  over  chilled  water  equipment 
IDEC  TONS  delivered  at  design  conditions 
CHILLER  TONS  required  at  design  conditions 
TOTAL  COOLING  TONS  (IDEC  +  Chiller) 

IDEC  Efficiency 
K.w/hr  Cost 

Water  Cost  (per  1000  gallons) 

IDEC  Yearly  energy  costs 

CHILLER  equivalent  yearly  energy  costs 

YEARLY  COOLING  SEASON  SAVINGS 


Carol  Stream,  IL  60188  /  Ph:  630-871-2500 


LANSING  MI 

4 1 .6  Btu/watt  Ent  ha  Ipy 

" ""  *30%  Outdoor  Air  Unit 

59.7  57.5 

3180 

16  Linear  Ft  2.470 

15,000  Each 

4,940  watts  3o«  73  4.940 

2,470  watts  102.91  watts/ft  of  module 

$  33,750  per  air  handling  unit 

$  2.25  per  CFM 

$  974  per  ton  cooling 

$  700  per  ton  cooling 

$  9,500  per  air  handling  unit 

35  Tons  Also  Tons  of  Chiller  size  reduction 
48  Tons 

83  Tons  dedicated  to  OA  load 

80%  efficiency 
$  0.08  K.w/hr 

$  2.50  per  1000  gallons 

$  1,576  per  air  handling  unit 

$  6,555  per  air  handling  unit 

$  5,000  per  air  handling  unit 


PRIMARY 

SECONDARY 

PRIMARY 

IDEC 

IDEC 

IDEC 

EER 

HRS 

ENERGY 

ENERGY 

EER 

ENERGY 

COST 

GALS 

COST 

OPER- 

Air  Entering 

Air  entering 

Air  leaving 

Btu/ 

Out 

Input 

Btu 

Total 

Output 

BIN%  of 

Contri- 

Input 

Energy 

W  ater 

W  ater 

ATING 

DB 

WB 

H 

DB 

WB 

H 

DB 

WB 

H 

Lb 

Btu/hr 

Watts/ 

Per 

Yearly 

for  each 

Total 

bution 

for  Each 

Input 

Consu- 

Consu- 

Cost 

(F) 

(F) 

Btu/lb 

(F) 

(F) 

Btu/lb 

(F) 

(F) 

Btu/lb 

Drop 

Drop 

Hr 

Watt 

BIN 

BIN 

Output 

/BIN 

/BIN 

IDEC 

rrption 

nation 

TOTAL 

97 

76 

39.38 

75 

64 

29.30 

70.6 

68.0 

33.22 

6.2 

4.2E+05 

4,939.7 

84 

6 

2.5E+06 

1% 

1 

3.0E+04 

$ 

2 

375 

$ 

1 

$  3 

92 

74 

37.50 

75 

64 

29.30 

69.6 

67.5 

32.81 

4.7 

3.2E+05 

4,939.7 

64 

58 

1.8E+07 

6% 

4 

2.9E-I-05 

$ 

23 

3,375 

$ 

8 

$  31 

87 

72 

35.71 

75 

64 

29.30 

68.6 

66.5 

31.99 

3.71975 

2.5E+05 

4,939.7 

51 

165 

4.1E+07 

14% 

7 

8.2E-I-05 

$ 

65 

7,875 

$ 

20 

$  85 

82 

70 

33.99 

75 

64 

29.30 

67.6 

65.0 

30.80 

3.2 

2.2E+05 

4,939.7 

44 

324 

7.0E+07 

24% 

10 

1 .6E-1-O6 

$ 

128 

12,000 

$ 

30 

$  158 

77 

67 

31.54 

75 

64 

29.30 

66.6 

63.2 

29.42 

2.1 

1 .4E-I-05 

4,939.7 

29 

487 

7.0E+07 

24% 

7 

2.4E+06 

$ 

192 

13,500 

$ 

34 

$  226 

72 

64 

29.25 

75 

64 

29.30 

65.6 

61.8 

28.38 

0.9 

5.9E-I-04 

4,939.7 

12 

681 

4.0E+07 

14% 

2 

3.4E+06 

$ 

269 

12,000 

$ 

30 

45  299 

67 

61 

27.11 

67 

61 

29.30 

62.2 

59.2 

26.55 

0.6 

3.8E+04 

4,939.7 

8 

759 

2.9E+07 

10% 

1 

3.7E-I-06 

$ 

300 

8,625 

$ 

22 

$  321 

62 

57 

24.44 

62 

57 

29.30 

58.0 

55.2 

23.91 

0.5 

3.6E+04 

4,939.7 

7 

700 

2.5E+07 

8% 

1 

3.5E-I-06 

$ 

277 

6,075 

$ 

15 

$  292 

42 

3180 

3.0E+08 

100% 

32 

1.6E-I-07 

$  1,257 

63,825 

$ 

160 

$  1,416 

Evaporative  Cooling: 

Indirect  With  Chiller  a  Heat  Recevery 

(30%  Outdoor  Air  Unit)  (Industrial  Facility) 


IDEC  HEATING  PERFORMANCE  (24/7  operating  hours) 

JOB:  **********_  Lansing,  MI 


(ADA  SYSTEMS  -  425  North  Gary  Ave 
Carol  Stream,  IE  60188  /  Ph:  630-871-2500 


LOCATION 

LANSING 

SUMMARY 

TOTAL  HOURS  OPERATION  (24  hour  /7  day  ) 

5568 

Yearly  Heating  Savings 

$ 

12,700 

IDEC  SIZE 

16  FT 

Yearly  Cooling  Savings 

s 

5.000 

IDEC  PRIMARY  and  SECONDARY  CFM 

15,000  Each 

TOTAL  Yearly  Savings 

s 

17,700 

IDEC  ENERGY  DRAW  (ICw/hr)  -  pumps  off 

4,940 

IDEC  Premium 

s 

9,500 

IDEC  EQUIPMENT  COST  (per  CFM) 

$ 

2.25 

PAYBACK  -  Years 

0.54 

IDEC  EFFICIENCY  (dry) 

65% 

KLw/hr  Cost 

$ 

0.08 

NatGas  (per  Therm) 

Assumed  Furnace  Efficiency 

YEARLY  HEATING  SEASON  SAVINGS 


0.75 

100% 

12,700 


'30%  Outdoor  Air  Unit 


SUPPLY 

EXHAUST 

HOURS 

SUPPLY 

EXHAUST 

BTU/HR 

BTU/BIN 

THERMS 

SAVINGS 

PARA- 

PARA- 

NET 

AIR 

AIR 

PER 

AIR 

AIR 

RECOV- 

RECOV- 

PER 

PER 

SIDICAL 

SIDICAL 

SAV- 

ENTERING 

ENTERING 

YEAR 

LEAVING 

LEAVING 

ERED 

ERED 

BIN 

BIN 

LOSS 

LOSS 

INGS 

(F) 

(F) 

(Hrs) 

(F) 

(F) 

(Btu/hr) 

(Btu/bin) 

/Fum  Eff 

(ICw) 

($) 

(S) 

57 

70 

604 

65 

62 

1 .4E+05 

8.31E+07 

831 

s 

623 

2,984 

s 

239 

$ 

384 

52 

70 

581 

64 

58 

L9E+05 

l.llE+08 

1,106 

$ 

830 

2,870 

s 

230 

$ 

600 

47 

70 

565 

62 

55 

2.4E+05 

L37E+08 

1,375 

$ 

1,031 

2,791 

s 

223 

$ 

808 

42 

70 

572 

60 

52 

3.0E+05 

1 .69E+08 

1,694 

s 

1,271 

2,825 

s 

226 

$ 

1,045 

37 

70 

725 

58 

49 

3.5E+05 

2.53E+08 

2,531 

$ 

1,898 

3,581 

s 

287 

$ 

1,612 

32 

70 

869 

57 

45 

4.0E+05 

3.49E+08 

3,493 

$ 

2,620 

4,293 

s 

343 

$ 

2,277 

27 

70 

589 

55 

42 

4.5E-4-05 

2.68E-4-08 

2,679 

s 

2,009 

2,909 

s 

233 

$ 

1,777 

22 

70 

371 

53 

39 

5.1E+05 

L88E-t-08 

1,884 

$ 

1,413 

1,833 

s 

147 

$ 

1,266 

17 

70 

231 

51 

36 

5.6E+05 

1.30E+08 

1,295 

$ 

971 

1,141 

s 

91 

$ 

880 

12 

70 

164 

50 

32 

6.1E+05 

l.OlE+08 

1,006 

$ 

755 

810 

s 

65 

$ 

690 

7 

70 

115 

48 

34 

6.7E+05 

7.67E+07 

767 

s 

576 

568 

s 

45 

$ 

530 

2 

70 

89 

43 

34 

6.7E+05 

5.94E+07 

594 

s 

445 

440 

s 

35 

$ 

410 

-3 

70 

53 

38 

34 

6.7E+05 

3.54E+07 

354 

$ 

265 

262 

s 

21 

$ 

244 

-8 

70 

27 

33 

34 

6.7E+05 

1.80E+07 

180 

s 

135 

133 

s 

1 1 

$ 

124 

-13 

70 

11 

28 

34 

6.7E-4-05 

7.34E+06 

73 

s 

55 

54 

s 

4 

$ 

51 

-17 

70 

2 

24 

34 

6.7E-t-05 

L33E+06 

13 

$ 

10 

10 

s 

1 

$ 

9 
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Evaporative  Cooling: 

Indirect  With  Chiller  a  Heat  Recevery 

(100%  Outdoor  Air  Unit)  (industriai  Faciiity) 


nDEC  COOLING  PERFORMANCE  (24-7  operating  hours) 

JOB:  ***********- Lansing,  JVII 


(ADA  SYSTEMS  -  425  North  Gary  Ave 
Carol  Stream,  IL  60188  /  Ph:  630-871-2500 


SEVENtTW  ATT,  OUTDOOR  AIR  UNITS 

LOCATION 

EER  SEASONAL  AVERAGE 
SUPPLY  AIR  TEMP 
EXHAUST 

HOURS  OF  COOLING  OPERATION 
IDEC  SIZE 

IDEC  PRIMARY  and  SECONDARY  CFM 
IDEC  ENERGY  DRAW  (kW/hr)  -  ON 
IDEC  ENERGY  DRAW  (watts/hr)  -  OFF 
IDEC  EQUIPMENT  COST  (uninstalled) 

IDEC  EQUIPMENT  COST  (uninstalled) 

IDEC  EQUIPMENT  COST  (per  ton  uninstalled) 

Water  Chiller/cooling  tower/pumps/piping  (unistalled) 
Premium  for  IDEC  equipment  over  chilled  water  equipment 
IDEC  TONS  delivered  at  design  conditions 
CHIT  .TER  TONS  required  at  design  conditions 
TOTAL  COOLING  TONS  (IDEC  +  Chiller) 

IDEC  Efficiency 
Kw/hr  Cost 

W^ater  Cost  (per  1000  gallons) 

IDEC  Yearly  energy  costs 

CHILLER  equivalent  yearly  energy  costs 

YEARLY  COOLING  SEASON  SAVINGS 


LANSING 
44.9 
62 
70 
3180 
48 
50,000 
14,819 
7,409 
1 12,500 
2.25 
1,158 
700 
44,500 
97 
129 
227 
80% 
0.08 
2.50 
4,834 
21,722 
16,900 


^3tu/watt  Enthalpy 


Linear  Ft  2.470 

Each 

watts  30K.73  14K1S99% 

watts  102.91  watts/ft  nfmodulc 

per  air  handling  unit 
per  CFM 
per  ton  cooling 
per  ton  cooling 
per  air  handling  unit 

Tons  Also  Tons  of  Chiller  size  reduction 

Tons 

Tons 

efficiency 

K.w/hr 

per  1000  gallons 
per  air  handling  unit 
per  air  handling  unit 
per  air  handling  unit 


*100%  Outdoor  Air  Unit 


PRIMARY 

SECONDARY 

PRIMARY 

IDEC 

IDEC 

IDEC 

EER 

HRS 

ENERGY 

ENERGY 

EER 

ENERGY 

COST 

GALS 

COST 

OPER- 

Air  Entering 

Air  entering 

Ail-  leaving 

Btu/ 

Out 

Input 

Btu 

Total 

Output 

BIN%  of 

Contri- 

Input 

Energy 

Water 

Water 

ATING 

DB 

WB 

H 

DB 

WB 

H 

DB 

WB 

H 

Lb 

Btu/hr 

Watts/ 

Per 

Yearly 

for  each 

Total 

bution 

for  Each 

Input 

Consu- 

Consu- 

Cost 

(F) 

(F) 

Btu/lb 

(F) 

(F) 

Btu/lb 

(F) 

(F) 

Btu/lb 

Drop 

Drop 

Hr 

Watt 

BIN 

BIN 

Output 

/BIN 

/BIN 

IDEC 

nation 

nation 

TOTAL 

97 

76 

39.38 

75 

66 

30.65 

72.2 

68.5 

34.20 

5.2 

I.2E-I-06 

14,819.0 

79 

6 

7.0E-I-06 

1% 

1 

8.9E-I-04 

$ 

7 

1,250 

$ 

3 

$ 

10 

92 

74 

37.50 

75 

66 

30.65 

71.2 

68.0 

32.20 

5.3 

1.2E-I-06 

14,819.0 

80 

58 

6.9E-I-07 

8% 

6 

8.6E-I-05 

$ 

69 

11,250 

$ 

28 

$ 

97 

87 

72 

35.71 

75 

66 

30.65 

70.2 

67.0 

31.60 

4.11 

9.2E-I-05 

14,819.0 

62 

165 

I.5E-I-08 

17% 

1 1 

2.4E-I-06 

$ 

196 

26,250 

$ 

66 

$ 

261 

82 

70 

33.99 

75 

66 

30.65 

69.2 

65.5 

30.80 

3.2 

7.2E-I-05 

14,819.0 

48 

324 

2.3E-I-08 

26% 

12 

4.8E-I-06 

$ 

384 

40,000 

$ 

100 

$ 

484 

77 

67 

31.54 

75 

66 

30.65 

68.2 

63.7 

29.62 

1.9 

4.3E-I-05 

14,819.0 

29 

487 

2.1E-I-08 

23% 

7 

7.2E-I-06 

$ 

577 

45,000 

$ 

113 

$ 

690 

72 

64 

29.25 

75 

66 

30.65 

67.2 

62.3 

28.58 

0.7 

I.5E-I-05 

14,819.0 

10 

681 

I.OE-i-08 

11% 

1 

I.OE-i-07 

$ 

807 

40,000 

$ 

100 

$ 

907 

67 

61 

27.1 1 

67 

61 

30.65 

62.2 

59.7 

26.76 

0.3 

7.9E-I-04 

14,819.0 

5 

759 

6.0E-I-07 

7% 

0 

l.lE-i-07 

$ 

900 

28,750 

$ 

72 

4/ 

972 

62 

57 

24.44 

62 

57 

30.65 

58.0 

55.7 

24.01 

0.4 

9.7E-I-04 

14,819.0 

7 

700 

6.8E-I-07 

8% 

0 

l.OE-i-07 

$ 

830 

20,250 

$ 

51 

$ 

880 

4.7E-I-07  S3,770  212,750  $  532  $4,302 


45 


3180  9.0E-I-08  100% 
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Evaporative  Cooling: 

Indirect  With  Chiller  a  Heat  Recevery 

(100%  Outdoor  Air  Unit)  (industriai  Faciiity) 


IDEC  HEATING  PERFORMANCE  (24/7  operating  hours) 

JOB:  ***********_  Lansing,  MI 


(ADA  SYSTEMS  -  425  North  Gary  Ave 
Carol  Stream,  IE  60188  /  Ph:  630-871-2500 


LOCATION 

LANSING 

SUMMARY 

TOTAL  HOURS  OPERATION  (24  hour  /7  day  ) 

5568 

Yearly  Heating  Savings 

$ 

43,100 

IDEC  SI2;E 

48  Ft 

Yearly  Cooling  Savings 

$ 

16.900 

IDEC  PRIMARY  and  SECONDARY  CFM 

50,000  Each 

TOTAL  Yearly  Savings 

$ 

60,000 

IDEC  ENERGY  DRAW  (ICw/hr)  -  pumps  off 

14,819.0 

IDEC  Premium 

$ 

44,500 

IDEC  EQUIPMENT  COST  (per  CFM) 

$  2.25 

PAYBACK  -  Years 

0.74 

IDEC  EFFIENCY  (dry) 

65% 

KLw/hr  Cost 

$  0.08 

NatGas  (per  Therm) 

Assumed  Furnace  Efficiency 

YEARLY  HEATENG  SEASON  SAVINGS 


0.75 

100% 

43,100 


*100%  Outdoor  Air  Unit 


SUPPLY 

EXHAUST 

HOURS 

SUPPLY 

EXHAUST 

BTU/HR 

BTU/BIN 

THERMS 

SAVINGS 

PARA- 

PARA- 

NET 

AIR 

AIR 

PER 

AIR 

AIR 

RECOV- 

RECOV- 

PER 

PER 

SIDICAL 

SIDICAL 

SAV- 

ENTERING 

ENTERING 

YEAR 

LEAVING 

LEAVING 

FRED 

ERED 

BIN 

BIN 

LOSS 

LOSS 

INGS 

(F) 

(F) 

(Hrs) 

(F) 

(F) 

(Btu/hr) 

(Btu/bin) 

/Fum  Eff 

(ICw) 

(S) 

(S) 

57 

70 

604 

65 

62 

4.6E-f-05 

2.77E+08 

2,769 

$ 

2,077 

8,951 

s 

716 

s 

1,361 

52 

70 

581 

64 

58 

6.3E+05 

3.69E-I-08 

3,688 

$ 

2,766 

8,610 

s 

689 

s 

2,077 

47 

70 

565 

62 

55 

8.1E+05 

4.58E-I-08 

4,582 

$ 

3,437 

8,373 

s 

670 

s 

2,767 

42 

70 

572 

60 

52 

9.9E-t-05 

5.65E+08 

5,648 

$ 

4,236 

8,476 

s 

678 

s 

3,558 

37 

70 

725 

58 

49 

1 .2E-t-06 

8.44E+08 

8,437 

$ 

6,327 

10,744 

s 

860 

s 

5,468 

32 

70 

869 

57 

45 

1.3E+06 

1.16E-I-09 

11,644 

$ 

8,733 

12,878 

s 

1,030 

s 

7,703 

27 

70 

589 

55 

42 

1.5E+06 

8.93E-I-08 

8,931 

$ 

6,698 

8,728 

s 

698 

s 

6,000 

22 

70 

371 

53 

39 

1 .7E-t-06 

6.28E+08 

6,280 

$ 

4,710 

5,498 

s 

440 

s 

4,270 

17 

70 

231 

51 

36 

1 .9E-t-06 

4.32E+08 

4,317 

$ 

3,238 

3,423 

s 

274 

s 

2,964 

12 

70 

164 

50 

32 

2.0E+06 

3.35E-I-08 

3,354 

$ 

2,516 

2,430 

s 

194 

s 

2,321 

7 

70 

1 15 

48 

34 

2.2E-t-06 

2.56E+08 

2,558 

$ 

1,918 

1,704 

s 

136 

s 

1,782 

2 

70 

89 

43 

34 

2.2E-t-06 

1.98E-t-08 

1,980 

$ 

1,485 

1,319 

s 

106 

s 

1,379 

-3 

70 

53 

38 

34 

2.2E-t-06 

1.18E+08 

1,179 

$ 

884 

785 

s 

63 

s 

821 

-8 

70 

27 

33 

34 

2.2E-I-06 

6.01E+07 

601 

$ 

450 

400 

s 

32 

s 

418 

-13 

70 

1 1 

28 

34 

2.2E+06 

2.45E+07 

245 

$ 

184 

163 

s 

13 

s 

170 

-17 

70 

2 

24 

34 

2.2E-t-06 

4.45E+06 

44 

$ 

33 

30 

s 

2 

s 

31 

I 


Evaporative  Cooling: 

Turbine  Power  Boost 


TURBINE  POWER  BOOSTER  PAOKAOE 

EVAPORATIVE  COOLING  -  ICE  STORAGE  -  CHILLER 

OENERAL  OESORIPTION:  The  meet  eff Id errt  means  of  bocsting  lurtolne  peak  power  ancJ  efficiency  Is  a 
hybrid  system  Ihof  synergetically  combines  Ihe  best  of  several  technologies 

lOE  STORA'^E:  Peak  poA^er  demand  Ias1s  about  5  hours  a  day.  Vvllh  Ice  storage,  the  chillers  can 
spend  1  9  hours  making  ice,  thus  reducing  the  chiller  plant  to  about  one  sixth  the  ncrmal  size. 
EVAPORATIVE  COOLINO  MEDIA:  24"  deep  evaporative  media  banks  hove  replaced  chilled  water 
coils  to  increase  cooling  oulput  and  reduce  the  required  ton-hours  of  the  chiller  /ice  storage  system. 

On  a  Las  Vegas  design  day,  the  evaporative  cooling  effect  does  30%  of  the  work.  During  less  severe 
weather,  it  can  handle  1  00%  of  the  load. 


ICE 

STORAGE 


ICE 

STORAGE 


GLYCOL 

LOOP 


c 

,  H 

.  1 

1 

HEAT 

L 

EXCH- 

E 

ANGER 

24"  DEEP 
EVAPORATIVE 
COOLING  BANKS 


TO  TURBINE  INLET 


COMPR-  COMPR¬ 
ESSORS  _  ESSORS  . 


OUTPUT  CALCULATIONS: 

Load:  200,000  OtmxtSO.B-l  7.0)  x  4.5 /I  2,000  =  950  Tons 
Evap  Cooling:  200,  OOO  x  (67-55)  x  1  .08  =  225  Toris 
Adjusted  Load:  950  Tons  -  225  Tons  =  725  Tons 
Ice  Storage  Reduces  Tonnage:  (5  hrs/24  Hts)  x  725  Tons 


OhIllerSIze  =  1  50  Tons 


sysreA^ 

465  North  Gary  Avenue 

Carol  Scream.  Illinois  60188 

Phone:  630-871-6500 

Rax:  630-871-  6585 

€-ma  il :  Uavh®  in  Ceraccess  .com 
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TEMPERATURE 


50 


w?ocHC(j"Og: 


Evaaora 


DUAL,  DUCT  MULTI-ZONE 

WAUSAU  SCHOOL  DISCTRICT  (WISCONSIN) 


r'MC-E  I 


C<31_0 

ococ 


-<5T 

C>EC*C 


1)  Energy  Effieicncy  is  greatly  enhanced 
through  the  use  of  evajrorative  coolers  and 
air-to-air  heat  exchangers. 

2)  lAQ  is  improved  by  the  use  of  large 
quantities  of  oultloor  air  and  through  the 
washing  of  the  supply  air  inside  the  DEC 
unit  which  extracts  condensible  gases 
responsible  for  sick  building  syndrome  and 
which  cannot  lie  removed  by  conventional 
filters. 


3)  Hydronic  perimeter  heating  is  used  to 
prevent  building  heat  loss. 

4)  Dual-Duct  VAV  boxes  are  used  to 
provide  cooling  to  the  individual  building 
zones. 

5)  Very  inexpensive  cooling  is  provided  by 
the  lDEC<idec-2)  unit  which  provides  first 
stage  cool,  and  the  DEC(dec-2)  unit  which 
provides  second  stage  cooling. 

6)  Auxilliary  cooUng  c^an  be  added  in  the 


future  -  if  needed  -  by  using  a  chil 
cool  supply  water  (through  a  strcoi 
heat  e.xchanger  loop)  before  enteri 
DEC  unit. 

7)  The  HX  (hx-2)  heat  exchanger 
free  heating  for  the  hot  deck.  In  fr 
weather,  the  HX  is  bypassed. 

8)  The  heat  exchanger  located  wit 
IDEC  recovers  heat  and  coohng  fr 
building  exhaust. 


TOTAL  ENERGY  CONSUMPTION 

(MILLIONS  BIU'S) 


DBoseLlne 

■Actual 

□S(wngs 


C02  PPM  READINGS 
(AvefcgeClassfOomReadngs) 


1,400 

UOO 

1,200 

1,100 

1,000 

900 

800 

m 

600 

500 

400 

300 


1,259 

483 

400 

□  Old  System 
I RDD  System 


EvaDora 


sys 


Wisconsin  Energy  Initiative  2 


MKOMM  INBWr  MTUme  1 


Slair  Achiovf  m*nt  Award 
To 

'  viMu  Sclioof  DUtrlet 


t'Cft  '  »■  Ir--  -  E 


Energy  Efficiency 
Air  Quality 
Comfort 


Evaoora 


Evaoora 


i  $80,000 
<  $70,000 
>  $60,000 
$50,000 


HOWELL  TOWNSHIP  SCHOOLS 


$101,339 

$77,320 

$57,666 

GBDD 

IVAVRtel 

DHectPump 


YEARLY  HVACENERGY  COSTS 


mm 


U 


>  .4«n«s  oj 


Thermal  Energy  Storage  -  Howell  Township,  NJ 


I 


I 


JJJJi 

ijliJjJJjJ-iilJJijllUJJi 


-u.'ijyjjj 


HVAC  ELECTRICITY  (kWH) 


20000 


*Clintonville  High  School:  HVAC  Demand 

(Projected  Demand  Using  the  Regenerative  Double  Duct™  Compared 
to  Gas  Absorption  Chillers  and  Boilers) 


1  2  3  4  5  6  7  8  9  10  11  12 

MONTH 
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Evaporative  Cooling: 

Hybrid  (Unitary/Integrated)  System 


CAPACITY  -  TONS 
(Output  of  10  ton  scroll  compressor) 


*ARI  conditions: 
130°F  condensing 
and  45 suction 
temperatures. 

^ADA  Systems  ^ 
new  hybrid 
design  will  have 
operating 
conditions  of 
90°F  condensing 
and  50°F  suction 
temperatures. 


OUTPUT  TONS  verses  CONDENSING  TEMP 


75 
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Evaporative  Cooling: 

Hybrid  (Unitary/Integrated)  System 


EER 

(10  Ton  Scroll  Compressor) 


EER  verses  CONDENSER  TEMP 


